A positive integer n is said to be Wiener graphical, if there exists a graph G with Wiener index n. In this paper, we prove that any positive integer n( = 2, 5) is Wiener graphical. For any positive integer p, an interval [a, b] is said to be a p-Wiener interval if for each positive integer n ∈ [a, b] there exists a graph G
Introduction
Throughout this paper, we only concern with connected, undirected simple graphs of order p and size q. Let Γ denote the set of all connected graphs of order p. The distance d G (u, v) or d (u, v) between the vertices u and v of a graph G is the length of a shortest path that connects u and v. The eccentricity e(u) of a vertex u is the distance to a vertex farthest from u. The radius r(G) of G is the minimum eccentricity among the vertices of G, while the diameter d(G) of G is the maximum eccentricity among the vertices of G. The distance dist G (u) of a vertex u is In other words,
where the summation is over all unordered
where the summation is over all unordered pairs {u, v} of distinct vertices in G. The Wiener index W (G) is one of the most frequently applied graph theoretical invariants. It has been used to explain the variation in boiling points, molar volumes, refractive indices, heats of isomerization and heats of vaporization of alkanes [11] . Later heats of formation, atomization, isomerization and vaporization as well as density, critical pressure, surface tension, viscosity, melting points, partition coefficients, chromotographic retention indices and stability of crystal lattices of various kinds of molecules were related to W (G) [6, 10] . Besides chemistry, the concept of Wiener index has been used in electrical engineering [2] . The Wiener index was first proposed by Harold Wiener [11] as an aid to determining the boiling point of paraffin. Since then, the index has been shown to correlate with a host of other properties of molecules (viewed as graphs). It is now recognised that there are good correlations between Wiener index (of molecular graphs) and the physico-chemical properties of the underlying organic compounds. In [7] , it was proved that
, for any graph G on p vertices and W (G) attains its least and upper bound for G = K p and G = P p , path on p vertices, respectively. In [9] , the first to (k + 1) th smallest Wiener indices and the first to (k + 1) th smallest hyperWiener indices have been found for any two non-negative integers p and k such that p > 2k. Motivated by these results, we are very much interested to extend the length of the first to (k +1 
Main Results
Choose an edge e = xy in G so that G − e ∈ F 12 . For any vertex u other than x and y, we have
For any non-negative integer i, let G i be a graph obtained from K p by deleting any i edges other than the p − 1 edges incident with a particular vertex of K p .
Then G i ∈ F 12 and the maximum possible value of i is p − 1 2 .
and so on. The star graph S 1,p−1 is a member of F 12 with minimum number of edges which is obtained from K p by deleting p − 1 2 edges whose Wiener index
Proposition 3. For any positive integer p ≥ 5,
is a p-Wiener free interval. Since the Wiener index of a path on p vertices is
We prove the following proposition using a new construction whose generalisation is used in later discussions. 
. When G has three vertices, the only connected graphs are K 3 and P 3 whose Wiener indices are 3 and 4 respectively. The Wiener indices fall on [1, 1] , [3, 4] , [6, 10] , [10, 20] etc., when the number of vertices are 2, 3, 4, 5 etc., respectively. So we cannot find a graph G with Wiener index either 2 or 5. In 
